Sex-related differences in neuronal cell survival and signaling in rats.
While substantial and compelling evidence exists for sex-related differences in gross and microscopic brain structure, our understanding of the cellular mechanisms that give rise to these sexual dimorphisms is in its infancy. To investigate possible underlying mechanisms for sex-related differences in neuronal development, we examined neuronal survival and transductional signaling in male and female rat primary cortical neuronal cultures. We found that following 14 days in culture, the total number of surviving neurons was significantly higher in female cultures derived from either cortical plate (cp) or ventricular zone (vz), the regions where differentiating (cp) and proliferating (vz) cells are located. In addition, sex-related differences in the levels of phospho-ERK1 and Akt were also observed. Female cortical cultures had significantly higher levels of ERK1 in both cp and vz and higher levels of Akt in cp. No sex-related differences in Bcl-2 were observed. These data suggest that dimorphisms in cell survival may underlie enhanced neuronal survival (or decreased apoptosis) in female brain. Further, the appearance of sex-related differences at cellular and signaling levels in cortical neuronal cultures demonstrates that the effects of gender are not limited to parts of the brain mediating reproduction.